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FOREWORD

The Administrator of the Wyoming Department of Envu-onmeatal Quality, Land

Quality Division, has declared that requests for final incremental bond release at coal mines

must be preceded by: I) a demonstration that the postmimng groundwater conditions support

(he postmining land use as per Coal Rules and Regulations Chapter 4, Section 2,(h)(i) and

Chapter 4, Section 2.(i)(i) and; 2) verification of the accuracy of the Probable Hydrologic

Consequences (PHC) predictions for grouridwater as per Coal Rules and Regulations Chapter

4, Section 2.(i). One of the principal objectives in Big Horn Coal's reclamation has been to

restore the quantity of groundwater in the mine backfill and adjacent areas to a level suitable

for livestock use and meeting the livestock use water quality standards set forth under the

Wyoming Department of Environmental Quality, Water Quality Division's Rules and

Regulations, Chapter Vffl, Section 5, Table 1. Groundwater quality data are presented, in this

report demonstrating how these standards have been met at Big Horn Mine. In terms of

restoring groundwater quantity characteristics, Big Horn's specific objectives have been to re-

establish mfiltration and recharge capacities, aquifer storage and groundwater flow, and aquifer

saturated thicknesses.

This report is intended to fulfill the requirements for demonstratmg postmimng

groundwater conditions at Big Horn Mine and more specifically to verify that the quantity and

quality of groun.dwater has been restored throughout the majority of all reclaimed mine lands

and throughout all adjacent areas to conditions suitable for livestock watering. Data and

analyses are provided for reclaimed nmie spoil sites not ye£ fully meetmg livestock watering

criteria showing trends in groundwater recovery which allow forecasts to be made of meeting

die restoration goals. Groundwater conditions now existing within and contiguous to Big Horn

Mine. are compared to predictions made in the PHC assessments of the mine permit document.

This report is inclusive of all of Big Horn Mine and has been prepared mtentionally

well in advance of any request for Final Incremental Bond release because, as demonstrated in

fhis report, coal bed methane gathering activities have begun to significantly impact

groundwater conditions in areas adjacent to the mine. This submittal does not request any

changes th Big Horn Mine's currently approved groundwater monitoring program nor does it

request any release from liability for postmiuing groundwater conditions. | I

t
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I POSTMINING GROUNDWATER QUANTITY

Groundwater conditions within and adjacent to Big Horn Mine were influenced by

nearly 100 years of surface and underground coal minipg activities, This chapter begins

wifh an overview of the historic, miniag developments that are inferred to have or are known

to have affected groundwater conditions within and proximate to Big Horn Mine.

1903 to 1963 - Accordmg to records compiled by Dunmd and Osterwald (1980),

coal mining near Big Horn Mine began at the underground Dietz No. 5 Mine in 1903

immediately south of present-day Big Horn Mine. From 1904 to 1940, underground coal

mines mcluding the Dietz No, 8 Mine, the Hotohkiss Nos, 1 and 2 Mines, the Model Mine,

the Camey Mine and the Acme and Acme No. 2 Mmes were developed over large areas

within and contiguous to Big Horn Mine. The PIachek strip coal mine on Goose Creek (the

Plachek Pit reservoir of Section. 22) operated from 1957 to 1963 and the B and W strip coal

mine operated from 1948 to 1953 within a portion of what ultmately became Big Horn's Pit

3. In. essence, Big Horn Coal Company, which consolidated Big Horn Mine m 1963, was

restricted in its mining to "islands" of coal separating the historic mines.

1965 - Large-scale stripping operations are underway along the east side of Goose

Creek east of the former Plachek Pit within Big Horn's Pit 1.

1973 - Tongue River immediately below the moufh of Goose Creek is diverted 500

feet norfhi into the old B and W Mine coal pits to allow mining m Pit 2.

Summer 1978 - Tongue River is routed into its permanent postmining channel after

the fmal backfilling and grading of Pit 2. Mining begins in the Pit 3 area.

Early 198Q.'s - Minmg in. Pit 3 intercepts alluvium of Tongue River causing.local

drawdown of the alluvial water table,

1984 - Pit 1 was extensively backfilled, leaving open only the "Southeast Triangle"

groundwater sump.

1985 - Pit 3 advancement ceases and most exposed coal faces are covered. This

reduces the groundwater inflow rate to Pit 3,
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December 1996 - Backfilling of the Pit I "Soufheast Triangle", which began in

1994, is completed and the groundwater sump is closed. Pit pumpage of groundwater from

the Dietz 2, Dietz 3 and Monarch coal aquifers ceases.

1999 - Coal bed methane gathering activities begm pumping groundwater &om the
E

Dietz 3, Monarch and Camey coal seams in areas soufh and southeast of Big Horn Mine, j |

2000 - Backfillmg and grading of Pit 3 is completed late in the year and Pit 3

Reservoir begins filling.

In Section 6.1.5 of the Reclamation Plan, alluvial groundwater from Tongue River

and Goose Creek valleys is predicted to be a significant recharge source to the postmining

coal aquifers in areas adjacent to the mine reclamation and to the mine backfill (spoils) as

well via, in part, groundwater recharge from resaturated spoils along the downgradient

coal/spoils contacts (see Exhibits KP-14, RP-15 and RP-16 of the Reclamadon Plan). The

named edges of the Dietz 2 coal, Dietz 3 coal and, particularly, Monarch coal seams contact

reclaimed spoils which in turn contact Goose Creek and/or Tongue River channels or the

native alluvium underlying the stream valleys over broad lengths along the perimeters of

reclaimed Pits 1, 2 and 3. Streamflow infiltration from. Goose Creek and from Tongue

River together with subsurface flow from the alluvium of these valleys has recharged the

mine backfill, which has m turn recharged the native coal aquifers at the eoal/spoils

contacts. Groundwater in the alluvium of Tongue River valley south of Pit 3 Reservoir and

streamflow in Tongue River north of the reservou- were also identified as the principal

recharge sources to Pit 3 Reservoir via the South French Drain and North French Drain,

respectively (see Sections 7.3.1.1 and 7,3.1.4 of the Reclamation Plan). Very little, if any,

groundwater resaturation was predicted at Pits 4 and 5 because the coals mined m these

areas nahirally existed as remnants isolated from recharge sources of the Tongue River and | |
s

Goose Creek valley floors. No groundwateir aquifers were identified before or during | I

mining in Pits 4 aud 5 and none has been projected to. develop after mining in either area

(see Section 6.1.5, Reclamation Plan).

Chapter 4, Section 2.(h)(i) of the Wyoroing Department of Environmental Quality,

Land Quality Division Rules and Regulations states that "the recharge capacity of reclaimed
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lands shall be restored to a condition which supports the approved postminmg land use".

Big Horn Coal's objective to restore the mine backfiU and adjacent aquifers to a condition | |

suitable for livestock watering would be greatly compromised were the spoils suffieientty

impermeable so as to not readily transmit water horizontally as groundwater movement, or

vertically as urfUtration of surface water, inclusive of rainfall, snowmelt and streamflow.

The inffltradon rate of a soil or of strata where soil is absent is defined as the rate at which

water infiltocation takes place, expressed in depth of water per unit of time, usually in inches

per hour. The following section of this text explores the approximate, effective infiltration

rate of the mine backfill where the effective infiltratfon rate is broadly defined as the rate at

which the backfill resaturated as a result of water infiltradon from all sources including

stream channel and other surface water infiltration combined with lateral groundwater

inflow from unmined aquifers.

I. A Qroundwater Recovery In Backfill Aquifer In Pits I, 2, 3, 4 And 5

) LA. 1 Inffltration Rates

No direct measurements have been made of infiltration rates on reclaimed lands at

Big Horn Coal beyond those presented in the 1993-1994 Annual Report CTable 16), No

attempt has been made to convert the infiltration rates of the 1993-1994 Annual Report into

groundwater recharge or spoil resaturation rates. Instead, effective infiltration rates, as

defined in the previous section, have been estimated for portions of Pits 1 and 2

corresponding to four topsoil request areas formerly approved by LQD before topsoil was

applied on the regraded spoils. These areas, shown on Exhibit 1 accompanying this

document, were selected for effective infiltration rate calculations because the timing and

sources of groundwater recharge within Pits 1 and 2 can be estimated with some accuracy.

The resaturation of spoils within these areas is credited almost exclusively to the infiltration

of streamflow in Tongue River and Goose Creek and lateral groundwater flow from the

alluvium of these valleys. Lateral groundwater flow to spoils from the Dietz 3 and

Monarch coEfl seams and the infiltration of precipitation and snowmelt over the spoils

I probably consdtuted a very small fraction of the total spoil resaturation./'
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